leansactions of the Roval Socteny of S st 11995 194, 157162

A NEW SPECIES OF CALLULOPS FROM NEW GUINEA AND COMMENTS ON THE

STATUS OF C HUMICQLA COMPTUS (ZWEIFEL) (ANURA: MICRORY LIDAE:
ASTEROPHRYINAE)

by STEPHEN I. RICHARDS® THOMAS C. BURTONT. MICHAEL L CUNNINGHAMY
& ANDREW J. DENNIST

Somimary
RICHARDS. S ). Burron. T, C., Cusnmeiian. M, 5 & Dissnis. A, 1 (1995) A new speeres oF Callufops Trom
Mew Cuines and comments-an the stapus of C. fenicolu complus (Zwelel) (Anura: Microhyhidue: Asterophiryimac).
Tans. B Soc. S, Awst 1904y 157162, 30 Novenber. 1995

Cullutaps sagiiatns sp- noy. from the summit of Mi Binnie, Weslern Provinee, Pupua New Guine: is described.
It 18 o moderstely large species (males 43 1478 M atemale 56.3 mm 5-V) distinguished fron congeacrs by
(he presence of an ornge stipe rom the tip of the snout darsally across each eyelid, forming anarrow-shaped
mark on the crown, The advertisement call is a sertes ol 112 deep crouks uttered from the entiance o, or deep
within, crevices between tocks The lemate paraty pe contams Lirge (4.5 mm dianeter) unpigmented) egps indicaung
Mt Tike other Australopapuan microhylids, larval development s complewd within the ege capsule. Among
the Asterophry mse. Calltdops sttty snd C. J huenicola share a unigue condition of the mandibular branch
of The trigerninal nerve suggesting thut ¢ sagitfatus amnd not C b comps s the elosest teluhve of O h lumeolu
Thin e 4 nuimber of other consistent morphologioul diterences indicate that €2 A cormptis Warrants elevation
10 spectie sttus.

KEY Worbs: Anura, Microhylidae, Asteropheyimie. (rag, new species, Cullulops sagitiatns sponove, Callufoprs

humicola, Callwlops compius, Nesw Guineu.

Introduction

Microhylid [rogs of the subfiumily Asterophryimac
are restrieted to the New Guinea mannland and nearby
istands (Zweilel & Tyler 1982 This ecologivally ond
morphologically diverse graoup oceurs from sea fevel
1o subalpine meadows high in the central cordillera
(Zweilel 1972), In a review of the Asterophryinac
Burton (1986) recognised eight penera and 43 species.
Blum & Menzies (1988 subsequently described nine
new species of Xenobatrachus and Xenorhina. and
Richards ¢f al. (1994) described @ new specics of
Asterophrys, bringing the wial w53 Additional
undescribed species vceur in museuim collections, and
field work continues © reveal unnamed Laxa.

During a survey of the fauna of Mt Binnie, Western
Province, Papua New Guinea (Dennis er al. 1995)!
three of us (SR, AD, MC) collected an undescribed
species of the asterophryine genus Callulops. The
discovery ol thiy new  species nccessitates a
reassessiment of the relutionships of the laxa currently
recognised as subspecies of Callulops humicola, Here
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we describe the new species and demonstrate thal
Callnlops hamicola comptus warrants elevation 1o
specific sfatus.

Materials and Methods

Specimens are deposited in the Biology Departimnent.
University of Papua New Guinea, Port Moresby
(UPNG) and the Queenstand Museum, Brishine
(QM).

Recordings of mating calls were made in the field
with a Sony Professional Walkman tipe recorder with

abl Electret Condenser Microphone ECM-Z200 und

were apalysed using the sound analysis progrm
“Canary” (Cornell Qrmithology Labordtory. [994).
Measurementy were made w the pearest 0.05 mm
with dhal callipers ar 1o the nearest 0.1 mm using o
binocular pucroscope with an ocular micromeler,
Methods of measurement follow Zweifel (1985) excepl
the snout-naris measuremenl, laken from the tip of the
snoul to the cenlre of the paris, Measurerments. (mim)
weres snout-vent length (8V): tibia lengih (T1L); eye
digmeter (EYE): eye-naris distance (EN)Linternaral
distance (IN); snowt-naris distance (SN): head width
atungle of the jaws (HW); bead length from tip of snout
o angle of the juws tHL); horizontal dismerer of
tympanum (EAR) hand length (HD): foot length (FT).
The rather featureless palmar and plantar surfaces of
the bands and feet. and the poorly defined lympanic
annulus made measurement of the hands, feet and
tympanum difficull, and the jneasurements should be
trealed with caulion. Ope of us (TCB) dissected the
superficial throat and jaw musculature under a Wild
M3Z microscope with the aid of wpical application
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ol the aodime-potassium indide solution of Bock &
Shear (1972), The squamosal bone was alsa examined,

Systematics

Callulops Boulenger 15 applied o asterophryine
microhyhd Trogs formerly relecred 10 Phrynemaniey
Peters, following the recommendation of Duboiy
(1988). Callulops 1 distinguished hy two skull
characters: two - supplementary slips 1o the M,
interniandibularis arise from the dentary: one via a
tendon and the other directly. and run together. more
or less parallel to the mandible, © insert upon the
ventril Lascra of the M. submentalis and sometimes
also upon the adjacent mediul aponeurosis of the M
mntermandibulans (Burton 1986), The secand character
15 (hat the otic ramus of the squamosal bone is about
the same length as the zygomatic ramus, and i1 18 not
twisted 1.¢. the postero-lateral surface of the otic ramus
1. continuous with the Lueral surface of the zygortic
rainus (Burton 1986).

T his revision of the asterophryines. Zweitel (1972)
deseribed Callulops h. humicola and C. . compruy.
These taxa resemble each other superficially apan fromn
relatively longer legs in C. h. humicola, und an orange
postocular stripe in adult C. A compins which is only
“somewhat developed 10 young humicola” (Zwerfel
1972 p. 476). The geographic ranges of these taxa abut .
Zweifel reported only one instance of sympatry, and
wis reluctant 1o assign the tuxa (o species status in the
absence of evidence of reprodactive isolation.

Burton (1980) added twa further characters (o
distinguish the taxa First. in C - fuwemicala the M
depressor mandibulae arises from the dorsal fascia,
with some fibres from the otic ramus of the squamos:|
and he posterior surface of the adjacent prootic, in
Che conmptus angd all other Callulops, additional fibres

arise from the entire posterior and ventral surfiaces ol
the tympanic ring. Second. in C A Jhumicols the

mundibular branch of the trigeminal nerve pagses
directly ventro-laterally through the M, adductor
mandibulae posterior lopgus on its way 0 the

randibular musculature; in C A, comprus and all other

asterophryines this nerve passes antero-laterally
hetween the M. . m. posterior longus and the M. m
anterior longus, and then postera-ventrally across the
lateral surface of the M. &, m, posterior longuy belore
plunglmg towards the mandibular musculature. Burton
(1986) made no laxonomic recommendation regarding
the status of these taxa.

Callulops sagittatus sp. nov.
(FIGS 1-5)

Holorype: UPNG 9051 an adult male collected by 8,
). Richards, M. Cupningham and A, Dennis an

2%, 1994 at an altitude of 2200 i on the stmmit of
Mt Binnie. Western Provinee, Papua New Ciinea (1417
713, 571 S):

Fararypes. UPNG 9052 (adol femle). QM 60231
(aduly male), sume daig as holotype

Drefinirtun

A moderately large and robost species (males
1478 mim SV, female 56.3 mm S-V) distinguished
froim congeners by a combinalion of the followiig
churuclers: lingers and wes without cxpanded dises.
wedistnet nrange steipe dotsally on the head from the
snow extending  deross each eyelid, fympanum
mdistinet, adversement call w series of deep “crawhks”
wilhsedomimmt frequency of 609 Hz, u note repetitin
rite of |85-2.2/4 and & pulse raie of 11.89-14 02/ms

Fig. 1 Collulops sagiininus Sponev. in Tife (§V 563 qim)

Deyxcriplion of helorype

Rody robust, almost pear shaped (Fig. 1), head
broader than long (HW/HL 1.23) with nares-closer 1o
tip of snout than to eye (SN/EN 0.6) and directed
lutersdly. Internarial distance greater thun distance from
eye 1o nares (EN/IN 078), eyes large (EYE/S-V 0.119).
Snout blunt, hroadly rounded o dorsal view and
rounded in laeral view (Fig, 29, Cunthus rosiralis
rounded,  doreul  region  steep, slightly  coneave.
Tympanum indistinct. annulus barely visible. Darsal
and ventral surfuces mnutely atanular & weak
supratympame fold. Anterior palutgl ridge long,
smooth, posterior palatal tidae with 1) distinet
denticles.

Limbs short (TL/S-V (,38), relative lenglths of
tingers 3>4.>2 =, fourth finger only marginally
longer than second, Fingers unwebbed, Hps without
expunded dises, subanicular tubereles low, rounded,
Palmy smooth exeepl for a low nner metacarpal
oiberele, Relutive lengths of oes 4 >3>5>2 > Toes
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unwebbed, tips without expanded discs, subarticular
whercles low, rounded, A low, oval inner metatarsal
tubercle; no outer wiherele (Fig. 3).

Colour in life uniform deep red-brown dorsally on
hody and limbs, prading laterally mto o uniform lighter
brown ventral surface. Throat slightly darker brown
than rest of veater. Head deep red-brown with an
orange stripe dorsally from Lip of snoul alopg canthus
and over eye, forming distinet arrow shape on crown.
Stight orange tinge on upper surface of thigh. No other
markings dorsally or ventrally, In preservative brown
with o mauve tinge dorsally, brown ventrally, stripes
on head very pale pink.

Fig, 2. Views of head of Callulups sagitanis sp. nov. holotype
(UPNG 9051}, A, Dorsal view. B. Lateral view, Scale bir
10 mm,

Fig. 3. Hand and (oot of Callulipy sagiancs sp. nov. holptype
(UPNG 9051), A, Plantar view ol [bot. B. Palmar view
al hund - Scale bar = 10 mm,

Dimensions of holotvpe

SV 478. TL 18.2: EN 3.3; SN 2.0y IN 4.2: EYE
57- HW 170; HL. 13.8; HD 12.5: FT 19.3; EN/IN
0.785: TL/S-V 0.38; HW/HL 1.23; EYE/S-V 0.119;
HW/S-V 0.353: width of toe tip on fourth loe 1.0 (width
of penultimate phalanx 0.8, width of we tip on third
finger 0.9 (1.0),

Muscularure

The superficial throat musculature and squamosal
form conform to the definition of Callulops. The M.
depressor mandibulae arises predominantly from the
dorsal fascia, but also receives substantial contributions
from the otic ramus and the posterior and ventral
margins of the tympanic ring. The mandibular branch
of N. trigeminalis passes directly ventro-laterally from
the brain case and penetrates the M. adductor
mandibulae posterior longus on its way to the
mandibular musculature (Fig. 4).

Advertisement call

We recorded two call sequences butonly one of these
is of sufficient quahity for detailed analysis. The mating
call is a series of deep. guttural croaks “erawk, crawk,
crawk. .. The recordings contained 1l and 12 noles
lasting a total of 5.57 and 5.186 seconds respectively
(note repetition rate = L85/ and 2.2/s). Both calls
had a dominant frequency of 609Hz. Individual notes
in the Il-note call lasted 118.9-182.3 ms (mean =
154.2), contained 10-13 pulses (imean = 11.63) at a rate
of 11.89-14.02/ms (mean = 13.23). Fig. § illustrates
the first four nates of an l-note call recorded at the
type locality on 20494 at an air temperature ol
13.5%¢C.
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Fig 4 Dotso-faleral view of musculature ol right jaw of
Cullulops sagivams sp, nov. A, M. adducor wandibulue
amerior Tongus: D. M. depressor mandibulie: P2 M
adiuerir mandibulae postenor langus: 5. M. adductor
miandibilae externus superficialis (severed); Vomandibyla
hranch of tngeminal nerve. Scale bar = § mm.

The calls were uttered at irregular intervals, witl long
periods {often over five minutes) between calls. On
several occasions we heard a melodious, dove-like “con
cons.. M vocalisation utlered immediately following, or
from the same vicinity as. one of the call types
described above but we were unable to confirm
whether it was part of the vocal repertvire of this
SPLECICS,

Natural history

The type series was collected in disturbed rainforest
and secondary regrowth at altitudes over 2000 m alung
Ihe access road  the summit of M Binnic. One male
wits calling from the entrance to a deep crevice between
rocks in 4 vertical road cutting, and the other was
culling from deep within a labyrinth of crevices among
litge rocks in the road cutting, The female was
collected on the surface and appeared t be upproaching
the lalter male. Additional males were heard calling
within erevices adjacent 10 the road but we were unable
1o trace them due to the sporadic nature of calling and
their subterrancan habitats,

The female contains large, unpigmented epps
indicating that development occury within the egg
capsule like other Australopapuan microhy lids (Zweitel
& Tyler 1982), Twa mature eggs measured in the ovary
were 4.5 mmon diameler

| CUNNINGITAM & A 1 (ENNIS

The skin of this species s thick and glandular (Fig.
4) and the animals exuded a slimy moeus when
handled, apparently as  defensive mechanism

Veariation

The colour pattern iy consistent 1o the thice availabl:
specimens, all of which exhibit the distinctive orange
stripes on the head. Some of the fingers and toes nf
each specimen are dehydrated making accurate
measurement dilficnlt, but none has expanded discs,
some fingers and 1oes have faint, vestigial grooves or
the tps, Measurements and propartions of the twi
paratypes (UPNG 052/QNMIOO231) wre: SV 56.3/44 |,
TL 198/14 6, EN 3.4/3.3; SN 2.12.0; IN 4 6/39: EYE
6.0/5.2; HW 19.0/17.7: HL 160/16.1: F'T 21.0/190: HD
13.2/11.7: EN/IN 076/0.846; TL/ISV 0.35/0.33; HW/HI.
LI8/L09; EYE/SV 0 106/0.18; HW/S-V 0 337/0.401,
width of toe nip an fourth toe (width of penuliimaie
phalanx) 1.1 (0.9)/08 (0.7 ). width of toe tip on thind
finger 1O (LOVID (10).

Cenparison \with other species

Culiufopy (sensu Dubois (1988)) now includes 15
species, Marphologieally they are rather conservative,
and there 15 extensive overlap in most body proportions
among  species (Zweifel 1972 Table 6), The
comparisons below are based lurgely on the detailed
descrptions of wxa presented by Zweifel (1972).

The presence of orange stripes dorsually on the heil
disunguishes C sagitteriey from known congeners.
Callulops boetgeri, C. eurvdactylus und €, slugers
further differ from € sagiilates in having grestly
expanded finger and 10e discs (vs no dises). Callulops
doriae, € dubius, C. fusens, C. humicola himicol
and O h comprus, C kopsteini. © persenatus and
C. robustus have smiall grooved discs on the fingers
and tnes. Callulopy doriee (100 mm), C. personams
(72,5 mmy and €. robaesties (73 mim) are much larges
species and C. dubiuy appears to he @ much smaller
species (maximum SV = 24 mm). Although sample
size 15 small, there appear to be differenices between
the mating calls of C saginains and those of both C.
persenanysand C. robustus, Two calls of C personains
nave a dominamt frequency of about 1000-500 Hz (vs
609 Hz) and contained 5 notes (vs 11-12), Calls of €.
rodestis [rom Misima Jslund (the type locality) hive
a dominant frequency of about 800Hz (J, Menzics
unpubl. data). Callulops h. compiuy is the only other
species in which adults have orange stripes on the head.
but in this species the orange markings are restricted
102 short laterd post-ocular stripe, Callulops sagittatis
shares with O /. hwmicola the condition of the
mandibular branch of the trigemingl nerve. Ay ths
condition is unigue umonyg the asterophryings it appeasrs
0 be a synupomorphy indicating a close phylogenetic
relutionship between these taxa. However, L. h
Nmicolu differs from C sagfitatus in the possession
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Fig. 5. Audiogpectrogram (top) and wave form (bottom) of first four notes of an Ti-note call sequence of Cullulops sagiteauey
sp. nov recorded wt the type loealiy. Air temperature 13,5°C,

of grooved dises on the fingers, and lack of orange
stripes on the head. Three species, namely C
elundulosys, C. sticrogaster and C. wilhelmanus share
with € sagintatuy the lack of finger and toe dises.
Caltulopy glandulosus difters from € yagittatus in
having a coarsely mottled ventral surfuce (ve uniform)
and in having a well-developed glandular area hehind
the car, whereas C. stictogaster is a larger species (o
80 mm) and has a distinet tuberele between the eye
and the nostril (lacking in €. saguiatus), Callulops
wilhelmanus closely resembles C. sagiftatus and has
a similar call (J. Menzies unpubl, data). size and colour
pattern. It 1y distinguished predominamly by the
absence of prange markings on the crown and the
condition of the mandibular branch of the trigeninal
nerve.

Zweifel (1972) discussed four specimens of Callulops
from Busilmin on the northern slopes of the Star
Mountains that he tentatively assigned to C. robustus.
T'his population is peographically close to the type
locality and 15 at a similar altitude. The frogs are within
the size range of C. sagittulus but nene exhibits the
arange stripes typical of this species and their
identification remains uncerlain,

Starus of Callulops h. humicola and C. h. complus

Although we still lack calls or other reprodugtive
data for these taxa, their classification as a single
species (s no longer tenuble, given the evidenee that
the tuxan most closely related o C. f humicolais not
C. h. comptuy but . sagittarus, In hght of this and

previously reported consistent morphological
differences (Burton 1986: Zweifel 1972) we propose
that C. hunidcola compris be elevated Lo specific status
as Callulops comptus (Zweifel) bew combination.
Zweilel (1972) presented a thorough description of these
twor taxa and a detailed comparison with each other
and all other Callulops except C. sagrtiane, with which
they are compared above.

Erymology

From the L. Sagitta (= arrow) with reference to the
arfow=shaped orange markings on the crown.
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